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(54) Hydroxygallium phthalocyanine compound, production process therefor and 
electrophotographic photosensitive member using the compound 

(57) An electrophotographic photosensitive mem- 
ber having a high sensitivity to long -wavelength light as 
emitted by a semiconductor laser and causing little 
change in potential change during repetitive use is 
formed by using as a charge-generating material a 
hydroxygallium phthalocyanine having a crystal form 
characterized by a strongest peak at a Bragg angle (20 
± 0.2 deg.) of 28.1 deg. in a CuK a characteristic X-ray 
diffraction pattern. The hydroxygallium phthalocyanine 
may preferably be produced through a process includ- 
ing treating a halogenated gallium phthalocyanine for 
conversion into a hydrous hydroxygallium phthalocya- 
nine, freeze-drying the hydrous hydroxygallium phthalo- 
cyanine into a low-crystallinity hydroxygallium 
phthalocyanine, and milling the low-crystallinity hydrox- 
ygallium phthalocyanine. 



< 

CO 

in 

CO 
CO 

o 

Q_ 
LU 



SDOCID: <EP 0803546A 1 _l_> 



Printed by Rank Xerox (UK) Business Services 
2.14.18/3.4 



EP 0 803 546 A1 



Description 

FIELD OF THE INVFNT IQN AND RFI ATED ART 

fh^HT-n ^ 'T? 00 u' ate ! t0 3 n ° Vel h y drox y9allium phthalocyanine compound, a process for production 
1ST h ♦ ^photographic Photosensitive member using the hydroxygallium phthalocyanine compound and an 
electrophotographic apparatus and a process cartridge including the photosensitive member 

Hitherto, phthalocyanine pigments have been noted and studied not only as coloring agents but also as electronic 
matenals for constituting electrophotographic photosensitive member, solar batteries, photosensors ete 

On the other hand, printers utilizing electrophotography have been widely used as terminal printers in recent years 
These printers are principally constituted as laser beam printers using a laser as a light source. As the light source a 
semiconductor laser has been predominantly used in view of its cost and apparatus size. A semiconductors^ phnc* 

? pre * en ,l has a " emiSSi ° n wavelen 9 tn in a «0"9 wavelength region of 790 - 820 nm. so that electrophoto- 
graphic photoconductors having a sufficient sensitivity to such a long-wavelength light have been developed 

ma n!.^ enS ? V,ty ? a " e,& ? rophot °9 ra P hic Photoconductor varies depending on a charge-generating material, and 
^ ^ f °" char 9e-9enerating materials having a sensitivity to a long-wavelength light including 

^l P ™ T'^ 0 P* ha,oc ^"es. such as aluminum ch.orcphtha.ocyanfne. chloroindium 

^U nMhT 6 ' ox ^ anadlum Phthalocyanine, hydroxygallium phthalocyanine. chlorogallium phthalocyanine. magne- 
sium phthalocyanine, and oxytrtanium phthalocyanine. 

nhth^ V ° f th8S ! phth f** anine impounds are known to have various crystal forms. For example, non-metallic 

E^SSTT™ ,S . 6 a " form - P " f0rm " rform ' 6 " form ' e - f0rm ' z - form ' ^ form ' etc - and coppe°phthalocyanine 

„ "I ' p - fo , rm ' ^ rm - £ - form - X-form. etc. Specific examples of these phthalocyanine compounds are 
disclosed in. e.g., Japanese Laid-Open Patent Application (JP-A) 50-38543, JP-A 51-108847, and JP-A 53-37423 

r c«S, u drOXy9a !' ,Um P^ thaloc V anine - several crystal forms have been disclosed in, e.g., JP-A 5-263007 and JP-A 
nin^ ^ " ! Ve K e,ec,r ?P hot °9 ra P hic Photosensitive members prepared by using such hydroxygallium phthalocya- 
nine compounds have not been satisfactory in view of applicability to high-speed and high-image quality electrophoto- 
graphic processes, sensitivity, potential stability in repetitive use. and memory characteristic in Response * 

SUMMARY OF THE INVFNTIQN 

Aprincipal object of the present invention is to provide a novel crystal form of hydroxygallium phthalocyanine (com- 

h U Hr^H- r 0bje ^,°! thS Pr6Sent inventi ° n is *° provide an electrophotographic photosensitive member using such a 
reSve use phthalOCyanme and showin9 a hi 9" sensitivity to long-wavelength rays and little potential change during 

tm^HZSV ° f th fP resant in ^f ntion is t° P^de an electrophotographic photosensitive member free from pho- 
tomemory even illuminated with visible rays for a long period 

in.i,^i!l J n r r er H 0bjeC !^ the u PreSent inventi ° n iS to provide a process and an electrophotographic appparatus 

including such an electrophotographic photosensitive member. 

^JS^?" 9 10 present , invent| o n - there is provided a hydroxygallium phthalocyanine having a crystal form char- 
pStem 9 P at 3 Bra " an9 ' 6 (2e ± 0 2 de9 ' } ° f 2a 1 d69 - in a CuK « Characteristic X-ray diffraction 

r,^^^" 9 *° an ° ther aSp6Ct * the present inve ntion. there is provided a process for producing a hydroxygallium 
phthalocyanine, comprising the steps of: "yuiuxygamum 

treating a halogenated gallium phthalocyanine for conversion into a hydrous hydroxygallium phthalocyanine 
freeze-drying the hydrous hydroxygallium phthalocyanine into a low-crystallinity hydroxygallium phthalocyanine, 

milling the low-crystallinity hydroxygallium phthalocyanine. 

nr«i^ CC fl d ^° h!! 6 * inVenti ° a thSre iS fUrther Pr0vided an electrophotographic photosensitive member, com- 
ZSSZL etectroconductive support, and at least a photosensitive layer formed on the electroconductive support con- 
taining the above-mentioned hydroxygallium phthalocyanine. 

According to the present invention, there is also provided an electrophotographic apparatus comDrisino- the 
above-mentioned electrophotographic photosensitive member, charging means for charging fhe pho'toSSvL mem 
E^IEEST h exP0SUre , meanS f ° f eXP ° SinQ ima9ewise *• Photosensitive member to form an electric St 
^^T^Z:^ deVetoping means for the electrostatic latent image on the pho- 

The present invention further provides a process cartridge, comprising: the above-mentioned electrophotographic 
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photosensitive member and a charging means for charging the photosensitive member so as to form an integral unit, 
which isdetachably mountable to a main assembly of an electrophotographic apparatus. 

These and other objects, features and advantages of the present invention will become more apparent upon a con- 
sideration of the following description of the preferred embodiments of the present invention taken in conjunction with 
the accompanying drawings, wherein like parts are denoted by like reference numerals. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figures 1 - 4 are respectively a schematic illustration of an embodiment of the electrophotographic apparatus 
according to the invention. 

Figure 5 is a graph showing a powder X-ray diffraction pattern of chlorogallium phthalocyanine crystal produced in 
Example 1 . 

Figure 6 is a graph showing a powder X-ray diffraction pattern of low-crystal linity hydroxygallium phthalocyanine 
crystal produced in Example 1. 

Figure 7 is a graph showing a powder X-ray diffraction pattern of hydroxygallium phthalocyanine crystal having a 
crystal form according to the invention produced in Example 1 . 

Figure 8 is a graph showing a powder X-ray diffraction pattern of hydroxygallium phthalocyanine crystal having a 
crystal form according to the invention produced in Example 2. 

Figure 9 is a graph showing an infrared absorption spectrum of hydroxygallium phthalocyanine crystal having a 
crystal form according to the invention produced in Example 2. 

Figure 10 is a graph showing a powder X-ray diffraction pattern of low-crystallinity hydroxygallium phthalocyanine 
crystal produced in Comparative Example 1 . 

Figure 1 1 is a graph showing a powder X-ray diffraction pattern of hydroxygallium phthalocyanine crystal produced 
in Example 1 . 

DETAILED DESCRIPTION OF THE INVENTION 

The hydroxygallium phthalocyanine according to the present invention has a chemical structure as represented by 
the following formula and is characterized by a strongest peak (i.e., a highest peak) at a Bragg angle (26 ± 0.2 deg.) of 
28.1 deg. in a CuK a characteristic X-ray diffraction pattern: 




wherein X 1( X 2 , X 3 and X 4 respectively denote CI or Br, and n, m, p and k respectively denote an integer of 0 - 4. 

The hydroxygallium phthalocyanine according to the present invention may also have peaks at Bragg angles of 7.3 
deg., 24.9 deg., etc., in addition to the peak at 28. 1 deg., but these peaks are all lower than the one at 28.1 deg. 

By using the hydroxygallium phthalocyanine as a charge-generating material in an electrophotographic photosen- 
sitive member, it is possible to obtain an electrophotographic photosensitive member having a high sensitivity to long- 
wavelength light, excellent durability and also an improved memory characteristic. 

The X-ray diffraction data referred to herein for determining the crystal form of hydroxygallium phthalocyanine 
according to the present invention are based on data measured by X-ray diffractometry using CuK a characteristic X- 
rays according to the following conditions: 

Apparatus: Full-automatic X-ray diffraction apparatus ("MXP18", available from MAC Science K.K.) 
X-ray tube (Target): Cu 
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Tube voltage: 50 kV 
Tube current: 300 mA 
Scanning method: 28/e scan 
Scanning speed: 2 degVmin. 
Sampling interval: 0.020 deg. 
Starting angle (26): 5 deg. 
Stopping angle (26): 40 deg. 
Divergence slit: 0.5 deg. 
Scattering slit: 0.5 deg. 
Receiving slit. 0.3 deg. 
Curved monochromator: used. 



ac a 1£ e , hydrC H y If""™ ' P. ntnaloc y anine according to the present invention has an excellent function and performance 
toiSSSSflSr* for instituting a solar battery, a photosensor, a switching e.ement. etc., in aS 

tion to an electrophotographic photosensitive member as described above 

asde?crib2| r S lliUm Phtha '° Cyanine accordi "9 to the present invention may be produced, e.g., through a process 

th. lTh a ; l^ enated 9a " iUm fhthalocyanine is subjected to an acid pasting treatment (i.e. , a method including dissolving 

^"T'u aC,d (e - 9 - SU,furic add) and pourin 9 * e resultant solu «°" '"to water to reprecipitate the crystal 
into ► a paste) to obtain pasty hydrous hydroxygallium phthalocyanine, which is then freeze-dried to obtain low-crystallin- 
^ hydroxygallrum phthatocyanine. The resultant .ow-crystal.inity hydroxygallium phthalocyanine is then subject to 
m S a d ' spers,n 9 med,um which ™y preferably be an amide solvent, examples of which may include: acetamide 
fo^Hr^Tr 1 ^ 1 N ^ imeth y ,acetami ^. N-methy.formamide, N-methylacetamide, N-m^hy1propioam!de and 
aTSS. hal0genated 9a " ,Um phthal °cyanine may be produced through various processes as described in JP 

tnopll! wS n n =? erred t0 l!?- rein iS . a treatment Vet*™** * usin » a device, such as a sand mill or a ball mill, 
together wrth d.spers.on med.a, such as glass beads, steel beads, and alumina balls. The milling time may preferably 

thereof** Hir^it t ' , * " can var * *P«*8 on the milling device used and the uniform determination 

nT£ Ihe n™«L ^ 9 3 ^ ? 6016 iS TOt a PP r °P r, ' ate for Production of the hydroxygallium phthalocyanine accord- 
Inn e IS TZ G T n - ^L*** 1 r6SUlt may b6 attain6d by COntrollin 9 mi,,in 9 time whil * checking the Bragg 
angle of a m.lled product sampled every 1 to 3 hours. The dispersing medium for the milling may preferably be used in 

an amount which is 5 to 30 times the low-crystallinity hydroxygallium phthalocyanine by weight 

i?* 6 " 5 ,^ f ? a ' Ure ** * he P roduction P rocess according to the present invention is the freeze drying of hydrous 
p * ha, ° cyan ' ne - A hydroxygallium phthalocyanine obtained without the freeze drying step fails to pro 
vide the strongest peak appeanng at the Bragg angle (26 ± 0.2 deg.) of 28.1 deg. By the freeze drying the water or 
Z22 C ° nta,n6d < : n the hydrous hydroxygallium phtha.ocyanine is sublimed. Accordingly, the ^co'noSion for the 
freezejdrying ,s one for causing the sublimation of water. For example, a reduced pressure of at most 4 Torr after freez 

e7en aT^m T ZS£ 9aniUm Phtna, ° cyanine ™ y be a PP r °P ria,e -d the sublimation may be thereafter c^tinu^ 

r-Kp'o i a - SP S! C K. eX / mPl ^ 0f 1^ P: oduction P rocess according to the present invention, a freeze drying apparatus 
KFD-1 . available from Kaneda R.ka K.K.) was used for the freeze drying while connecting a vacuum pumpThereto 
In the apparatus the temperature at the water trap unit could be adjusted in the range of -20 to -110 °C The vacuum 
pump used exh.brted a gas discharge rate of 1 00 liter/min. and an ultimate vacuum of 1 0 4 Torr 
^.^ halogenated gallium phthalocyanine as a starting material can also be bromogallium phthalocyanine or iodo- 
galhum phthalocyanine in addition to chlorogallium phthalocyanine. 

m ,h» !2^° m ^ amP L eS of a PP |ication of hydroxygallium phthalocyanine crystal as a charge-generating material 
in the electrophotographic photosensitive member will be described. 

The electrophotographic photosensitive member according to the present invention may have a laminar structure 
including a sing e photosensitive layer containing both a charge-generating material and a charge-transporting material 
EJUS a " 6leCtr ° COnductive su PP° rt . « arternativelv a .aminar photosensitive layer including a charge gen erat on 

Z 9 3 f nar9e -9 e , neratin9 materia ' and 3 « ans P°« *~ fining a charge transporting mater^l 

formed success.vely on an electroconductive support. The order of lamination of the charge generation layer and the 
charge transport layer can be reversed. yeneranon layer ana tne 

includ? m2r= 0nd h UCtiVe l Sl,PPOrt Tl C0mPriS6 3ny materia ' SXhibitin9 e, ectraconductivity. examples of which may 
' S : " a l a '" m,num and stainless ste <* and solid substrates of. e.g.. metals, plastics and paper, pro- 

^^SSSJK" COa6n9 ^ 6,eC,rOCOnductive s "PP° rt ™* — a to- of a cylinderor aV 

Mn^f^f 6 " , the e ' ectrocon d«ct i ve support and the photosensitive layer, it is possible to dispose a primer layer or 
undercoating layer having a barrier function and an adhesive function. The undercoating layer may for example Sm- 
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prise a material, such as polyvinyl alcohol, polyethylene oxide, ethyl cellulose, methyl cellulose, casein, polyamide, glue 
or gelatin. These materials may be dissolved in an appropriate solvent to be applied onto the electroconductive support, 
thereby forming a film in a thickness of, e.g., 0.2 - 3.0 \xm. 

The photosensitive layer of a single layer may be formed by mixing the hydroxygallium phthalocyanine according 
to the present invention as a charge-generating material and a charge-transporting material into an appropriate binder 
resin solution to form a mixture liquid and applying the mixture liquid onto the electroconductive support, optionally via 
an undercoating layer as described above. 

In the case of forming a laminar photosensitive layer as described above, the charge generation layer may suitably 
be formed by dispersing the hydroxygallium phthalocyanine according to the present invention in an appropriate binder 
solution to form a dispersion liquid and applying the dispersion liquid, followed by drying. However, the charge generat- 
ing layer can also be formed by vapor deposition of the hydroxygallium phthalocyanine. 

The charge transport layer may be formed by applying and drying a paint formed by dissolving a charge-transport- 
ing material and a binder resin in a solvent. Examples of the charge-transporting material may include: triarylamine 
compounds, hydrazone compounds, stilbene compounds, pyrazoline compounds, oxazole compounds, thiazole com- 
pounds, and triarylmethane compounds. 

Examples of the binder for constituting the above-mentioned photosensitive layer or constituent layers thereof may 
include: polyesters, acrylic resin, polyvinylcarbazole, phenoxy resins, polycarbonates, polyvinyl butyral, polystyrene, 
polyvinyl acetate, polysulfone, polyarylate, vinylidene chloride-acrylonitrile copolymer, and polyvinyl benzal. 

The application of the photosensitive layer(s) may be performed by coating methods, such as dipping, splay coat- 
ing, spinner coating, bead coating, blade coating and beam coating. 

The single-layered photosensitive layer may have a thickness of 5 - 40 ^im, preferably 10-30 jum. In the laminar 
photosensitive layer, the charge generation layer may have a thickness of 0.1 - 10 preferably 0.05 - 5 jam, and the 
charge transport layer may have a thickness of 5 - 40 jim, preferably 10-30 urn. 

The charge-generating material may preferably be contained in 20 - 80 wt. %, more preferably 30 - 70 wt. %, of the 
charge generation layer. The charge-transporting material may preferably be contained in 20 - 80 wt. %. more prefera- 
bly 30 - 70 wt. %, of the charge transport layer. 

The single-layered photosensitive layer may preferably contain 3 - 30 wt. % of the charge-generating material and 
30 - 70 wt. % of the charge-transporting material, respectively with respect to the total weight thereof. 

The hydroxygallium phthalocyanine according to the present invention can be used in mixture with another charge- 
generating material if such is desired, e.g., for use in a panchromatic system or a digital analog combined system, or 
for improving the sensitivity or durability. In such cases, the hydroxygallium phthalocyanine may preferably constitute 50 
wt. % of the total charge-generating materials. 

The photosensitive layer may be further be coated with a protective layer as desired. Such a protective layer may 
be formed by applying a solution in an appropriate solvent of a resin, such as polyvinyl butyral, polyester, polycarbonate 
resin (such as polycarbonate Z and modified polycarbonate), nylon, polyimide, polyarylate, polyurethane, styrene-buta- 
diene copolymer, styrene-acrylic acid copolymer or styrene-acrylonitrile copolymer onto a photosensitive layer, followed 
by drying. The protective layer may preferably be formed in a thickness of 0.05 - 20 jim. The protective layer can contain 
electroconductive particles or an ultraviolet absorber. The electroconductive particles may for example comprise parti- 
cles of a metal oxide, such as tin oxide. 

Next, some embodiments of structure and operation of the electrophotographic apparatus including an electropho- 
tographic photosensitive member according to the present invention will be described. 

Referring to Figure 1 , a drum-shaped photosensitive member 1 according to the present invention is driven in rota- 
tion at a prescribed peripheral speed in an indicated arrow direction about an axis 1. During the rotation, the outer 
peripheral surface of the photosensitive member 1 is uniformly charged at a prescribed positive or negative potential, 
and then exposed to light-image L (as by slit exposure or laser beam scanning exposure) by using an imagewise expo- 
sure means (not shown), whereby an electrostatic latent image corresponding to an exposure image is successively 
formed on the peripheral surface of the photosensitive member 1 . The electrostatic latent image is then developed with 
a toner by developing means 4 to form a toner image on the photosensitive member 1 . The toner image is transferred 
by corona transfer means 5 onto a recording material 9 which has been supplied from a paper supply unit (not shown) 
to a position between the photosensitive member 1 and the transfer means 9 in synchronism with the rotation of the 
photosensitive member 1 . The recording material 9 carrying the received toner image is then separated from the pho- 
tosensitive member surface and guided to an image fixing device 8 to fix the toner image. The resultant print or copy 
comprising the fixed toner image is then discharged out of the electrophotographic apparatus. The surface of the pho- 
tosensitive member 1 after the image transfer is subjected to removal of the residual toner by a cleaning means to be 
cleaned and then subjected to charge removal by a pre-exposure means 7, to be recycled for repetitive image forma- 
tion. 

Figure 2 shows another embodiment of the electrophotographic apparatus wherein at least a photosensitive mem- 
ber 1 , a charging means 2 and a developing means 4 are housed within a container 20 to form a process cartridge, 
which is detachably mountable or insertable to a main assembly of the electrophotographic apparatus along a guide 
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dire^:rr er s 2^a^ to ^^s^ use char9in9 member 10 - — - 

member. (This mode may be referred to as a dfeS S££l22?!^ 1 10 Charge the P ho ^ensitive 

toner image on the photosensitive member 1 ^iH^EEX £ 3pparatus shown in Fi 9 u "* 3 and 4. a 
charging member 23. More specifically by caulno 2 I 9 matenal 9 by the action of a direct 

the receding materia. 9 to ^^I^S^^SSSS T k 23 SUPP,ied With 3 V0lta9e to contact 

Further, in the apparatus shown in fZeTl^^^T 1 ° nt ° the recordin 9 material 9 

1 0 are housed within a first container 21 to form f first to^^ H T"** " the Chargin 9 member 
within a second vessel 22 to form a second nmrS 1^ 3nd at least a Sloping means 4 is housed 

detachably ^ou^etoa^^^^^^^ZT "* J* and SeCOnd process «***- are 
the container 21 . V a PP aral "S. A clean.ng means 6 can be disposed or not disposed within 

L may" r^ec^ "W* ^ine or a printer, exposure light image 

inal into a signal and effecting a laser SESX^JS^SE " ^T^ 9 data read «™ the orig- 
Hereinbelow. the present invention will b7dS^mI ° l ^ ."Z* ° f 3 dnve ** 3 liquid cr y stel sh "tter array. 
P^efo.fowingdes^^^ 

20 Example 1 

in Figure 5 and 
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C(%) 


H(%) 


N (%) 


CI (%) 




Calculated value 


62.22 


2.61 


18.14 


5.74 




Measured value 


61.78 


2.66 


18.28 


6.25 
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therlLCiSn^^ 

by filtration. The crystal was ^heXdTs^i^n I ? Lm m t °: eprea P rtate the which was recovered 

water. The washed crystal ^t^Zz^ST^lt^ TV"* **" suff icient, y ^shed with deionized 

by means of the aboimentii^ 3 min " and *> freeze drying 

1 mmHg to obtain 13 g of low-c^stelS ThvofoS n m ohth ^ " 3 ^ ^ Kan6da Rika KK > at a vacu "™ * 
pattern as shown in Figure 6. CrySta "" 1,ty ^^'^ Phthalocyan.ne. which exhibited a powder X-ray diffraction 

iectedTc li^g^ phthalocyanine and 210 g of N.N-dimethylformamtfe were sub- 

From the dhpJLSJ d 7l soS wat waT^vS * "7 ^ ^ 81 '° om tem P erat "e (22 °C) for 5 hours, 
a novel crystal form J f h£!£2l£l 1*13 washed with metna ™' and dried to obtain 5.6 g of 

ray diffraction Pattern as's^ T** "** ***** 3 * 

analyst results: nydroxygallium phthalocyan.ne also provided the following elementary 
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C (%) 


H (%) 


N(%) 


CI (%) 


Calculated value 
Measured value 


64.14 

62.75 


2.86 
2.56 


18.70 
18.31 


0.54 
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Example 2 

A hydroxygallium phthalocyanine exhibiting a powdery X-ray diffraction pattern as shown in Figure 8 was prepared 
through the same process as in Example 1 except that the milling time was changed from 5 hours to 15 hours. The 
5 hydroxygallium phthalocyanine also provide an infrared absorption spectrum as shown in Figure 9 and the following ele- 
mentary analysis results: 





C (%) 


H (%) 


N (%) 


CI (%) 


Calculated value 
Measured value 


64.14 
62.19 


2.86 
2.70 


18.70 
18.06 


0.54 
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Comparative Example 1 

30 g of 1 ,3-diiminoisoindoline, 9.1 g of gallium trichloride and 230 g of quinoline were reacted for 3 hours at 200 °C 
20 in a nitrogen atmosphere, and the product was recovered by filtration. The product was washed with acetone and meth- 
anol and dried to obtain 27 g of chlorogallium phthalocyanine, which exhibited a powder X-ray diffraction pattern similar 
to the one shown in Figure 5. 

15 g of the thus-obtained chlorogallium phthalocyanine was dissolved in 300 g of cone, sulfuric acid at 0 °C, and 
the solution was added dropwise into 2250 g of distilled water at 5 °C under stirring to re-precipitate the crystal, which 
25 was recovered by filtration. The crystal was washed with distilled water and 2 %-ammonia water and then dried under 
vacuum at ca. 40 °C for promoting the drying to obtain 13 g of low-crystallinity hydroxygallium phthalocyanine. which 
exhibited a powdery X-ray diffraction pattern shown in Figure 10. 

Then, 0.5 g of the resultant hydroxygallium phthalocyanine and 15 g of N,N-dimethylformamide were subjected to 
milling with 30 g of 1 mm-dia. glass beads for 1 0 hours within a paint shaker (available from K.K. Toyo Seiki Seisakusho) 
30 at a vibration speed of 750 cpm. From the resultant dispersion liquid, a solid matter was recovered, sufficiently washed 
with methanol and dried to obtain a crystal, which exhibited a powder X-ray diffraction pattern as shown in Figure 11. 

Hereinbelow, some examples for preparation of electrophotographic photosensitive members by using hydroxygal- 
lium phthalocyanines prepared above will be described. 

35 Example 3 

50 parts of titanium oxide powder coated with tin oxide containing 10 % of antimony oxide, 25 parts of resol-type 
phenolic resin, 20 parts of methyl cellosolve, 5 parts of methanol and 0.002 part of silicone oil (polydimethylsiloxane- 
polyoxyalkylene copolymer, Mw (weight-average molecular weight) = 3,000) were dispersed for 2 hours together with 1 

40 mm-dia. glass beads in a sand mill to prepare an electroconductive paint, which was applied by dipping onto an alumi- 
num cylinder (30 mm-dia. x 260 mm) and dried at 140 °C for 30 min. to obtain a 20 jum-thick electroconductive layer. 

The aluminum cylinder with the electroconductive layer was further coated by dipping within a solution of 5 parts of 
6-66-610-12 quaternary polyamide copolymer in a mixture solvent of 70 parts of methanol and 25 parts of butanol, fol- 
lowed by drying, to form a 1 fim-thick under coating layer. 

45 Separately, 3 parts of the hydroxygallium phthalocyanine prepared in Example 2 and 2 parts of polyvinyl butyral 

were added to 100 parts of cyclohexanone, and the mixture was subjected to dispersion together with 1 mm-dia. glass 
beads for 1 hour within a sand mill. The resultant dispersion was diluted with 100 parts of methyl ethyl ketone to form a 
coating liquid. The coating liquid was applied by dipping onto the undercoating layer and dried at 90 °C for 10 min. to 
form a 0.15 jim-thick charge generation layer. 

so Separately, 10 parts of a charge-transporting material of the following structural formula: 
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u.? J2Ki?i2!^LJ? J !!. P 0, y carbonate «*■ were dissolved in 60 parts of chlorobenzene to form a coating liq- 
tSu ? h ♦ aP f l,ed by d ' PPmg ° nt0 the Charge 9 ener ^ion layer and dried at 1 1 0 °C for 1 hour to form a 20 um 
thick charge transport layer, thereby preparing an electrophotographic photosensitive member. 

Example 4 

An electrophotographic photosensitive member was prepared in the same manner as in Example 3 except for usino 

ZXS222S2£ m Eximpte ' - * **°^* m 

Comparativ e Example 2 

An electrophotographic photosensitive member was prepared in the same manner as in Example 3 except for usino 

zs^sxzzsezx °°~ E ^ e - *— - - -ass 

The photosensitive members prepared in Examples 3 and 4 and Comparative Example 2 were respectively set in 
a laser beam pnnter "LBP-SX". available from Canon K.K.) and subjected to a sensitivit^ -am^SS^tSt 

wavelength of 820 nm to measure an exposure light quantity required for lowering the potential from -700 volts to -150 
volts as a photosensitivity. The results are shown in Table 1 below: 
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Table 1 



Photosensitive member 


Exposure quantity 




(MJ/cm 2 ) 


Example 3 


0.28 


Example 4 


0.29 


Comparative Example 2 


0.33 



35 



The three laser beam printers including the photosensitive members of Examples 3 and 4 and Comparative Exam- 
P ♦ J 6 fKff ^ SUbj6Cted 10 9 COntinuOUS ima 9 e formation lest ° n 4000 sheets while initialising a ZfkZt 

P v t?„H k° 3 m 3 POtentia ' (Vl) tG - 700 VOlts «* - 1 50 volts ' actively, to measu e : nVS Sart rStentta 

(Vd) and the l-ght-part potential (V J after the continuous image formation test. The resute are shown in SeTbelow 
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Table 2 



Photosensitive member 


Initial 


After 4000 sheets 




V D (V) 


V L (V) 


V D (V) 


V L (V) 


Example 3 


-700 


-150 


-705 


-160 


Example 4 


-700 


-150 


-705 


-160 


Comparative Example 3 


-700 


-150 


-680 


-230 



50 



55 



oaralvrix^r/ P hoto = en f' tlv « m «"*ers were prepared in the same manner as in Examples 3 and 4 and Com- 
Z fo In fmT 1 ^ ' L 6 ? 601 "? 8 Part *"* ° f the P hotosensitiv « was irradiate with white light of 3000 

TT + t P ^° t< L SenS,t,Ve memb6rS W6re reSDective, y incorporated in a laser beam printer otherwise identical 
to the above and the dark part potentials of each photosensitive member were measured with respect to thelrradS 

are ^'ESSST Whi ' 6 ^ ^ ^ * •»» a < -^S!^2S 
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Table 3 



Photosensitive member 


Non-irradiated part (V) 


Irradiated part (V) 


Difference (V) 


Example 3 


-700 


-675 


25 


Example 4 


-700 


-670 


30 


Comparative Example 3 


-700 


-630 


70 
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Example 6 

is An electrophotographic photosensitive member was prepared in the same manner as in Example 3 except for 

replacing the polyvinyl butyral resin (binder resin) used in Example 3 with bisphenol Z-type polycarbonate resin. 

Example 7 

20 An electrophotographic photosensitive member was prepared in the same manner as in Example 3 except for 

replacing the charge-transporting material with a compound of the following formula: 
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n-io 
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Example 8 

An electrophotographic photosensitive member was prepared in the same manner as in Example 3 except for 
replacing the charge-transporting material with a compound of the following formula: 
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GH, 



CH, 



The above-prepared three photosensitive members of Examples 5 - 7 were respectively incorporated in laser beam 
so printers as described above to measure the photosensitivity in terms of an exposure light quantity required for lowering 
the dark-part potential of -700 volts to -150 volts. The results are shown in Table 4 below: 
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Table 5 



Photosensitive member 


Exposure quantity 
(nJ/cm 2 ) 


Example 5 


0.27 


Example 6 


0.27 


Example 7 


0.26 



An electrophotographic photosensitive member having a high sensitivity to long-wavelength light as emitted bv a 

ZZZ ■ , T "? r Sin9 ,! itt,e Chan9e P ° tential Change durin ° re " etitive use is fusing 

generating matenal a hydroxygalhum phthalocyanine having a crystal form characterized by a strongest peak a? a 

Bragg angle (26 ± 0.2 deg.) of 28.1 deg. in a CuK a characteristic X-ray diffraction pattern. The hydroxygallium phthalo 
cyamne may preferably be produced through a process including treating a halogenated gallium phTalo^aWelor 
STST* n ^r^^ Phthalocyanine. freeze-drying the hydrous hydlygalliumThS^ine 

into a low-crystall.n.ty hydroxygallium phthalocyanine, and milling the low-crystallinity hydroxygallium pWhalocy^ 

Claims 



1. 



n^Z^™?^™?"!?* u aVi " 9 3 CryStal form characleriz « l by a strongest peak at a Bragg angle (20 ± 
0.2 deg.) of 28.1 deg. in a CuK„ characteristic X-ray diffraction pattern. 

2. A process for producing a hydroxygallium phthalocyanine. comprising the steps of: 

treating a halogenated gallium phthalocyanine for conversion into a hydrous hydroxygallium phthalocyanine 
freezing the hydrous hydroxygallium phthalocyanine into a low-crystallinity hydroxygallium phthalocva- 
nine, and 3 

milling the low-crystallinity hydroxygallium phthalocyanine. 

3. An electrophotographic photosensitive member, comprising: an electroconductive support and at least a photosen- 
cSe^cco^g to ^?<**>^« said Photosensitive layer containing a hydroxygalhum phthalo- 

4 ' l P ^ e " SiliVe membef accordin 9 to Claim 3 - "herein said photosensitive layer has a laminate structure includ- 
the ^^^SS^ 8 Char9e tranSP ° rt ' ayer ' and "^^allium phthalocyanine is contained in 

5 " ilSE'ffSr, memb f ' accordin 9 to Claim «■ wherein said charge generation layer comprises a mixture of a 
Sspe^edTtfeSe^ yVmyl " ^ P ° lycarbonate and the hydroxygallium phthalocyanine 

6 ' mrw!. 86 ?^ 6 " 1 ^ accordin9 to Claim 4 ' wh erein said charge transport layer contains a charge-transporting 
material selected from those represented by the following formulae (a) - (c) : 
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(a) 




N-(0>-CH 



H 3 C-<p 




(b) 



10 



(c) 



15 



20 



H»C-<0> / 



H,C CH : 





25 

7. An electrophotographic apparatus, comprising: an electrophotographic photosensitive member according to Claim 
3. 

charging means for charging the photosensitive member, 
30 imagewise exposure means for exposing imagewise the photosensitive member to form an electrostatic latent 

image into the photosensitive member, and 

developing means for developing the electrostatic latent image on the photosensitive member with a toner. 

8. A process cartridge, comprising: an electrophotographic photosensitive member according to Claim 3 and a charg- 
35 ing means for charging the photosensitive member so as to form an integral unit, which is detachably mountable to 

a main assembly of an electrophotographic apparatus. 

9. A process cartridge according to Claim 8, further including a developing means for developing an electrostatic 
latent image formed on the photosensitive member. 
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FIG. 2 
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FIG. 4 
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FIG. 5 
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FIG. 6 
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FIG. 7 




FIG. 8 
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FIG. 9 
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FIG. 1 1 
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